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a.  Strategy: Because of their high spatial resolution, stellar occultations have proven extremely
effective for learning about planetary upper atmospheres, asteroids, and planetary rings. Our ring
orbit studies for Uranus have been particularly fruitful because we have been able -- through
occultations -- to obtain data of high spatial resolution (~2km) at the rate of 1-2 times per year. Our
occultation program at M.I.T. involves (i) identifying the scientific questions that can be answeredl
by occultation events, (ii) predicting the zone of visibility for the useful events, (iii) maintaining and |
improving a set of portable high-speed photometric systems, (iv) obtaining the observations, and

(v) reducing the data and interpreting the results.

b.  Accomplishments: Our accomplishments during the past year include: (i) a comprehenswc i
analysis of stellar occultation data to obtain an oblateness for Uranus at the 10 pbar level of 0.0193 £ ;
0.0010, a value consistent with the planet being in hydrostatic equilibrium and undergoing rotation at
the period found by Voyager; (ii) establishing an upper limit of 0.004 km on the equivalent depth of
1986U1R from 2.2 um occultation data, which implies that this ring—unlike most other Uranian
rings—is composed of micron-sized particles; (iii) the discovery of low-amplitude waves on the
edges of the epsilon ring of Uranus; and (iv) the acquisition of several hundred CCD "strip scans,"
obtained over a period of 6 weeks at Mauna Kea for the purpose of generating a prediction for the
stellar occultation by Pluto that occurred on June 9, 1988. !
]

{
c. Anticipated Accomplishments: We are now analyzing the CCD strip scans, and, from
the observed "wobble" of the center of light of the Pluto-Charon system with respect to its center of
mass, we expect to establish the relative masses of the two bodies. Also we shall be contmumg our
analyses of the "four-day" occultation by Uranus in order to learn more about the "kinks" that we
have found on the edges of the delta ring. From our multiple observations from Mauna Kea and
Siding Spring, we hope to establish whether the kinks on the profile edges are caused by a wave on !
the edge of the ring or are a manifestation of a spiral density wave within the ring.
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